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(54) SELF-LIGHT EMISSION TYPE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem that, in 
the driving circuit of a self-light emission type display device by 
an active matrix system, at the time of compensating variation 
in threshold voltage of transistor controlling currents of self- 
light emission type light emitting element, a noise current flows 
through the self-light emission type light emitting element. 



SOLUTION: The self-light emission type display device in which u 



a noise current is prevented from flowing through self-light 
emission type light emitting element, is constituted by providing 
a switching element capable of short- circuiting electrodes of 
the self-light emission type light emitting element and by 
making a noise current flow by being bypassed through the 
switching element by bringing the switching element into 
conduction before the noise current is made to flow thought the 
light emitting element. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The selection line which chooses the pixel of the object which performs brightness control, the 
brightness data line which supplies the electrical potential difference corresponding to brightness, The 1st 
transistor which will be in switch-on or non-switch-on with the signal of a selection line, The 1st and 2nd 
capacitors holding the electrical potential difference from the brightness data line, the 2nd transistor which 
controls a spontaneous light corpuscle child*s current value, The 3rd transistor which cormects or intercepts the 
2nd gate and drain of a transistor, The 1st control signal line which supplies the signal level which controls ttie 
3rd transistor to switch-on or non-switch-on, The 4th transistor which connects or intercepts a light emitting 
device and the 2nd transistor, In the spontaneous light type display equipped with the drive circuit which 
consists of electrical-potential-difference supply hues for supplying an electrical potential difference to the 2nd 
control signal line which supplies the signal level which controls the 4th transistor to switch-on or non-switch- 
on, and the above-mentioned spontaneous light corpuscle child The spontaneous light type display 
characterized by having the switching element which can short-circuit the above-mentioned spontaneous light 
corpuscle child's electrode. 

[Claim 2] The spontaneous light type display according to claim 1 whose above-mentioned spontaneous light 
corpuscle child is an organic electroluminescent element. 

[Claim 3] The spontaneous light type display according to claim 1 or 2 whose above-mentioned switching 
element is FET. 

[Claim 4] The spontaneous light type display according to claim 1 to 3 which shares with a selection line or the 
1st control signal line the signal line which supplies the signal which operates the above-mentioned switching 
element. 

[Claim 5] The spontaneous light type display according to claim 1 to 4 by which a resistance element is 
connected to the 4th transistor at a serial at the period whose above-mentioned switching element is switch-on. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a spontaneous light corpuscle child's (spontaneous light type 
light emitting device) brightness control in the spontaneous light type display by the active-matrix method. 
[0002] 

[Description of the Prior Art] Drawing 7 is the conventional drive circuit corresponding to one pixel of the 
spontaneous light type display by the active-matrix method shown in bibliography "T. P.Brody, et al., and "A 
6x6-in20-lpi Electroluminescent DisplayPanel" IEEE Trans, on Electron Devices, Vol.ED-22, No.9, pp.739-748 
(1975).*' Trl is the 1st transistor and operates as a switching element. Tr2 is the 2nd transistor and operates as a 
driver element which controls a spontaneous light corpuscle child's current. CI is a capacitor connected to the 
drain terminal of the 1st transistor Trl. The spontaneous light corpuscle child 60 is coimected to the drain 
terminal of the 2nd transistor Tr2. Next, actuation is explained. First, the electrical potential difference of the 
selection line 61 is impressed to the gate terminal of the 1st transistor Trl. If brightness data are impressed to a 
source terminal on a predetermined electrical potential difference from the brightness data line 62 at this time, 
the voltage level VI corresponding to the magnitude of brightness data will be held at the capacitor CI 
cormected to the drain terminal of the 1st transistor Trl . If the magnitude of the voltage level VI held at the gate 
vohage of the 2nd transistor Tr2 is sufficient magnitude to pass a drain current, the current corresponding to the 
magnitude of a voltage level VI will flow from the electrical-potential-difference supply line 63 to the drain of 
the 2nd transistor Tr2. This drain current turns into a spontaneous light corpuscle child's current, and emits 
light. 

[0003] Drawing J is a property Fig. for explaining generating of brightness dispersion in the case of emitting 
light in such actuation, and shows the relation between the electrical potential difference Vgs between the gate 
sources of the 2nd transistor Tr2, and the absolute value of the drain current Id. When FET of the same property 
is not obtained over the display-panel whole region by the factor on manufacture, dispersion as shown in 
threshold voltage Vt at (a) of drawing 8 , (b), and (c) arises. When a voltage level VI is impressed between the 
gate sources of the 2nd transistor Tr2 with such a property, the magnitude of a drain current differs in the width 
of face of Id (a) to Id (c). Since the spontaneous light corpuscle child 60 of drawing 7 emits light by the 
brightness corresponding to the magnitude of a current, dispersion in the property of such 2nd transistor Tr2 
causes dispersion in the luminescence brightness in a spontaneous light type display. 
[0004] Drawin g 9 shows the drive circuit proposed in order to improve dispersion in the luminescence 
brightness in the above spontaneous light type displays. This drive circuit is shown in bibliography "R. 
M.A.Dawson, et al. , "Design of an Improved Pixel for a Polysilicon Active -Matrix Organic LED Display 
SID 98DIGEST , 4.2, pp.1 1-14 (1998)", and corresponds to one pixel. Drawing 10 is the wave form chart 
showing timing of operation with the relation of the height of the time amount in this drive circuit, and applied 
voltage. In drawing 9 , 1 is an organic electroluminescent element which consists of two electrodes which 
sandwich luminescent material and it, and constitutes a pixel. The selection line which supplies the signal level 
which chooses the pixel of the object for which 2 performs brightness control, The brightness data line with 
which 3 supplies the electrical potential difference corresponding to brightness, the 1st transistor from which 4 
will be in switch-on or non-switch-on with the signal of the selection line 2, The 1st and 2nd capacitors by 
which 5 and 6 hold the electrical potential difference corresponding to the signal-level component of the 
brightness data line 3, The 2nd transistor by which 7 controls the current value of the organic 
electroluminescent element 1 corresponding to the potential difference Vgs of g points over s points, The 1st 



control signal line which supplies the 3rd transistor to which 8 connects or intercepts g points and d points, and 
the signal level by which 9 controls the 3rd transistor 8 to switch-on or non-switch-on, The 4th transistor to 
which 1 0 connects or intercepts the organic electroluminescent element 1 and the 2nd transistor 7, and 1 1 are 
2nd control signal line which supplies the signal level which controls the 4th transistor 10 to switch-on or non- 
switch-on. An electrical-potential-difference supply line for 12 to supply an electrical potential difference to the 
organic electroluminescent element 1 and 13 are grounds. In addition, the above 1st - the 4th transistor are FET 
of aP channel mold. 

[0005] Next, actuation is explained. Each electrical potential difference shown in drawing 10 is given to the 
brightness data line 3, the 1st control signal line 9, the 2nd control signal line 11, and the selection line 2 noting 
that a forward electrical potential difference is impressed to the electrical-potential-difference supply line 12, 
when the whole of the 1st to 4th transistor of drawin g 9 is FET of a P channel mold. The 1st transistor 4 flows 
at time of day tl first, and the pixel constituted by the organic electroluminescent element 1 is chosen. The 
potential of the brightness data line at this time is the potential VO corresponding to brightness zero. A transistor 
8 flows in t2 and the potential difference Vgs of g points over s points becomes a value lower than the threshold 
voltage Vt (negative value) of the 2nd transistor 7. At this time, a current flows to the organic 
electroluminescent element 1. If the 4th transistor 10 is un-flowing by t3, the charge of a capacitor 6 will 
discharge through the 3rd transistor 8 until Vgs reaches the threshold voltage Vt of the 2nd transistor 7. The 3rd 
transistor 8 is made un-flowing by t4, and the condition of Vgs=Vt is made to hold with the charge of a 
capacitor. 

[0006] Next, if only a brightness data electrical potential difference (negative value) decreases the electrical 
potential difference of the brightness data line 3 from VO to change [a brightness data electrical potential 
difference], i.e., VO-i-, by t5, Vgs will serve as electrical-potential-difference Vs+Vt adding the electrical 
potential difference Vs (negative value) proportional to a brightness data electrical potential difference, and the 
threshold voltage Vt of the 2nd transistor 7. Since [ t6 / the 1st transistor 4 ] un-flowing, supply of a brightness 
data electrical potential difference is suspended by t7, and the condition of Vgs=VsH-Vt is made to hold. As 
shown in this relational expression, at this time, to Vs, threshold voltage Vt becomes zero equivalent and the 
2nd transistor 7 operates. These processes of a series of are brightness data write-in periods, and if t8 is made to 
flow through a transistor 10 in this condition, the current corresponding to Vs will flow and emit light to the 
organic electroluminescent element 1. This luminescence condition is maintained until it performs the next data 
writing. Since this circuit can compensate independently with each pixel the threshold voltage of the 2nd 
transistor 7 which controls, the current, i.e., the brightness, of the organic electroluminescent element 1, it has 
the advantage that dispersion in the brightness produced by dispersion in the threshold voltage Vt in the 2nd 
transistor 7 which controls each pixel can be controlled. 
[0007] 

[Problem(s) to be Solved by the Invention] Although dispersion in the threshold voltage Vt in the 2nd transistor 
7 corresponding to each pixel can cancel the effect affect the relation of brightness precision, i.e., the brightness 
of the organic electroluminescent element 1 to brightness data, as the drive circuit of the conventional example 
is shown in drawin g 9 As explanation of the above-mentioned actuation described, a current flows to the 
organic electroluminescent element 1 at the period when the 3rd transistor 8 will be in switch-on at the time of 
day t2 of dravsdng 10 at, and Vgs becomes a low value from a threshold. Furthermore, when making the 4th 
transistor 10 un-flowing by t3 after that, the electrical potential difference of the 2nd control signal line 1 1 
changes, but since a capacitor component is in the gate electrode of the 4th transistor 10, the charging current to 
this capacitor component flows through the organic electroluminescent element 1 . Moreover, in order that two 
electrodes which sandwich the luminescent material of the organic electroluminescent element 1 may act as an 
electrode of a capacitor unescapable, the charge accumulated here flows the luminescent material of the organic 
electroluminescent element 1 as the discharge current at the "off period of the 4th transistor 10. 
[0008] It is as mentioned above within the period when the pixel is chosen, and generates in the time amount by 
the time ( drawing 1 0 t3) of the 4th transistor 10 starting to un-flow from the time ( drawing 10 12) of the 3rd 
transistor 8 starting to flow, and all are noise currents unrelated to a brightness data signal, and these currents 
have the problem of producing unnecessary luminescence and causing the fall of brightness precision. 
[0009] This invention is made in order to solve this trouble, it prevents unnecessary luminescence of the organic 
electroluminescent element 1 by the noise current of the data write-in period of each pixel, and aims at 
obtaining a spontaneous light type display with a high brightness precision. 



[0010] 

[Means for Solving the Problem] The selection line which chooses the pixel of the object for which the 1st 
configuration of this invention performs brightness control, The 1st transistor which will be in switch-on or 
non-switch-on with the signal of the brightness data line which supplies the electrical potential difference 
corresponding to brightness, and a selection line, The 1st and 2nd capacitors holding the electrical potential 
difference from the brightness data line, the 2nd transistor which controls a spontaneous light corpuscle child's 
current value, The 3rd transistor which connects or intercepts the 2nd gate and drain of a transistor, The 1st 
control signal line which supplies the signal level which controls the 3rd transistor to switch-on or non-switch- 
on, The 4th transistor which connects or intercepts the 2nd transistor with a spontaneous light corpuscle child, 
In the spontaneous light type display equipped with the drive circuit which consists of electrical-potential- 
difference supply lines for supplying an electrical potential difference to the 2nd control signal line and 
spontaneous light corpuscle child which supplies the signal level which controls the 4th transistor to switch-on 
or non-switch-on It has the switching element which can short-circuit the above-mentioned spontaneous light 
corpuscle child's electrode. 

[001 1] The 2nd configuration of this invention is a spontaneous light type display by the 1st configuration, and 
is using the spontaneous light corpuscle child as the organic electroluminescent element. 
[0012] The 3rd configuration of this invention is a spontaneous light type indicating equipment by the 1st or 
2nd configuration, and is setting the switching element to FET. 

[0013] The 4th configuration of this invention is a spontaneous light type indicating equipment by the 1st - one 
of the 3rd configurations, and is sharing with a selection line or the 1st control signal line the signal line which 
supplies the signal which operates the above-mentioned switching element. 

[0014] The 5th configuration of this invention is a spontaneous light type indicating equipment by the 1st - one 
of the 4th configurations, and the above-mentioned switching element has connected the resistance element to a 
serial to the 4th transistor at the period which is switch-on, 
[0015] 

[Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained based on 
drawing. In addition, the same sign shows the same or a considerable part among each drawing. 
Gestalt 1 . drawing 1 and drawin g 2 of operation are the circuit diagram and the wave form chart showing the 
drive circuit and the timing for explaining the means of the noise current control by the gestalt 1 of 
implementation of this invention, and, specifically, the circuit diagram and drawing 2 which show a drive 
circuit when drawin g 1 uses all the transistors as the P channel mold FET with the application of a transistor as 
said switching element are the wave form chart showing the timing of each signal level in drawing 1 of 
operation. In drawing 1 , the configurations fi-om 1 to 13 are the same as the configuration of drawing 8 . The 
5th transistor of the P channel mold FET which carried out parallel cormection of 14 to the organic 
electroluminescent element 1, and 15 are 3rd control signal line which supplies the signal level which controls 
the 5th transistor 14 un-flowing [ a flow or ]. it is within the period when the pixel is chosen (tl-t8 of drawing 
2 ), and the time amount by the time (said - t4) or subsequent ones of a transistor 10 starting to un-flow from 
the time (said — t3) or before of a transistor 8 starting to flow is made to flow through a transistor 14 in the 
brightness data write-in period of the drive circuit of this drawing The two above-mentioned electrodes which 
constitute the organic electroluminescent element 1 by this actuation short-circuit. Although an unnecessary 
current flows to the organic electroluminescent element 1 at the period when the 3rd transistor 8 flows in 
drawin g 8 at, and Vgs becomes a low value from a threshold, in drawing 1 , this current flows the 5th transistor 
14 and does not flow to the organic electroluminescent element 1. Furthermore, also when changing the 
electrical potential difference of the 2nd control signal line 1 1 that the 4th transistor 10 should be made to un- 
flowing in order to make Vgs equal to the threshold voltage of the 2nd transistor 7, the charging current of the 
capacitor component of the gate electrode in the 4th transistor 10 flows the 5th transistor 14, and does not flow 
to the organic electroluminescent element 1. Moreover, since the charge accumulated in two electrodes of the 
organic electroluminescent element 1 discharges through the 5th transistor 14, the current by this charge does 
not flow the organic electroluminescent element 1 . 

[0016] Hereafter, actuation of the drive circuit of drawing 1 is explained in order of tlO firom time of day tl in 
the wave form chart of drawing 2 . It is in the condition before rewriting the data of a pixel before time of day 
tl, and the current according to brightness data is flowing to the organic electroluminescent element 1. The 1st 
transistor 4 flows at time of day tl, and a pixel is chosen. Since two electrodes which the 5th transistor 14 flows 



at time of day t2, and constitute the organic electroluminescent element 1 short-circuit, a current will not flow to 
the organic electroluminescent element 1, and luminescence stops. The charge accumulated in the organic 
electroluminescent element 1 at coincidence discharges through the 5th transistor 14. The 3rd transistor 8 flows 
at time of day t3, and Vgs becomes a low electrical potential difference from the threshold voltage of the 2nd 
transistor 7. Although a current flows to the 4th transistor 10 at this time, since two electrodes which constitute 
the organic electroluminescent element 1 from last time of day t2 have short-circuited, the current which flows 
the 4th transistor 10 flows the 5th transistor 14, and does not flow to the organic electroluminescent element 1. 
That is, the current which flows the 4th transistor 10 bypasses the 5th transistor 14, and flows. At this time, the 
charging current to the capacitor component of the 4th transistor 10 also flows the 5th transistor 14, and does 
not flow to the organic electroluminescent element 1. At time of day t4, the 4th transistor 10 is un-flowing and 
Vgs becomes equal to the threshold voltage of the 2nd transistor 7. The 3rd transistor 8 is un-flowing at time of 
day t5, and the threshold voltage of the 2nd transistor 7 is held at the 2nd capacitor 6. The 5th transistor 14 is 
un-flowing at time of day t6. Since the 5th transistor 14 does not act on the drive of a pixel by tlO from the time 
of day t7 of drawin g 2 , it operates like the conventional drive circuit shown in drawin g 8 and drawin g 9 . 
[0017] In the gestalt 1 of operation, although all of five transistors of a drive circuit explained the case where it 
was the P charmel mold FET, a part or all transistors may be the N channel molds FET, and they have the same 
effectiveness as the gestalt 1 of the above-mentioned implementation. There is the same effectiveness as the 
gestalt 1 of the above-mentioned implementation that the component for which the 2nd transistor 7 has a current 
control function, and transistors other than this should just be components which have a switching fiinction. 
Moreover, in the gestalt 1 of the above-mentioned operation, although the organic electroluminescent element 
was used for the spontaneous light corpuscle child, also in the spontaneous light type display using spontaneous 
light corpuscle children, such as inorganic [ EL ], the same effectiveness as the gestalt 1 of the above-mentioned 
implementation is acquired. 

[0018] Gestalt 2. drawing^ of operation is a circuit diagram for explaining the drive circuit which controls the 
noise current by the gestalt 2 of implementation of this invention. In drawing 3 , the 3rd control signal line 15 
and selection line 2 of drawing 1 are shared. If the drive circuit of drawing 3 is operated based on the wave form 
chart explaining the timing of drawing 9 of operation, since it is made to flow through the 5th transistor 14 
within the limits of after the time of the 4th transistor 10 starting to un-flow from the time or before of being 
within the period when the pixel is chosen and the 3rd transistor 8 starting to flow, there is the same 
effectiveness as the gestalt 1 of operation. Furthermore, a signal Hne decreases and it is effective in 
complication of circuitry being avoidable. 

[0019] Gestalt 3. drawin g 4 of operation is a circuit diagram for explaining the drive circuit which controls the 
noise current by the gestalt 3 of implementation of this invention. In drawin g 4 , the 3rd control signal line 15 of 
draw ing 1 and the 1st control signal line 9 are shared. If the drive circuit of drawing 4 is operated based on the 
wave form chart explaining the timing of drawing 9 of operation, since it is made to flow through the 5th 
transistor 14 within the limits of after the time of the 4th transistor 10 starting to un-flow from the time or 
before of being within the period when the pixel is chosen and the 3rd transistor 8 starting to flow, there is the 
same effectiveness as the gestalt 1 of operation. Furthermore, a signal line decreases and it is effective in 
complication of circuitry being avoidable. 

[0020] Gestalt 4. drawing 5 of operation is a circuit diagram for explaining the drive circuit which controls the 
noise current by the gestaU 4 of implementation of this invention. In drawing 5 , the resistance element 16 was 
inserted between the 2nd transistor 7 of drawing 1 , and the 4th transistor 10, and the 6th transistor 17 is 
connected to a resistance element 16 at juxtaposition. The drive circuit of drawing 5 is operated based on the 
timing chart of drawin g 2 , and at least, the period of switch-on is changed un-flowing and a transistor 14 
changes the 6th transistor 17 into the condition of a flow at the other period. Consequently, since in addition to 
the same effectiveness as the gestalt 1 of the aforementioned operation a transistor 14 is inserted in a transistor 
10 and a resistance element 16 is inserted in a serial at the period of switch-on, the current which flows the 2nd, 
4th, and 5th transistors 7, 10, and 14 is made small, and the effectiveness that power consumption can be 
reduced is in the period when the 3rd transistor 8 flows at and Vgs becomes a low value from a threshold. 
[0021] Gestalt 5. drawing 6 of operation is a circuit diagram for explaining the drive circuit which shows the 
gestalt 5 of implementation of this invention and controls a noise current. In drawin g 6 , the resistance element 
16 was inserted between the organic electroluminescent element 1 and the 4th transistor 10, and the 6th 
transistor 17 is connected to a resistance element 16 at juxtaposition. The drive circuit of drawing 6 is operated 



based on the timing chart of drawing^, , and at least, the period of switch-on is changed un-flowing and the 5th 
transistor 14 changes the 6th transistor 17 into the condition of a flow at the other period. Consequently, since in 
addition to the same effectiveness as the gestalt 1 of the aforementioned operation the 5th transistor 14 is 
inserted in the 4th transistor 10 and a resistance element 16 is inserted in a serial at the period of switch-on The 
current which flows the 2nd, 4th, and 5th transistors 7, 10, and 14 is made small, and the effectiveness that 
power consumption can be reduced is in the period when the 3rd transistor 8 flows at and Vgs becomes a low 
value from a threshold. Furthermore, the charging current to the capacitor component of the 4th transistor 10 is 
made small, and it is effective in the ability to reduce power consumption. 

[0022] When the 5th transistor 14 is the P channel mold FET, in operation ****** 4 and 5, the 6th transistor 17 
The N channel mold FET By considering as the configuration to which a flow and un-flowing become reverse 
mutually with the same control signal, such as using the 6th transistor 17 as the P channel mold FET when the 
5th transistor 14 is the N channel mold FET Drawin g 5 and the 4th control signal line 18 of drawing 6 can be 
shared with the 3rd control signal line 15, and are effective in the ability to lessen a control signal line. 
Moreover, this configuration is applicable also to the gestalt 2 of operation, or 3. In explanation of the gestalten 
2-4 of operation, although the organic electroluminescent element was mentioned as the example as an 
electroluminescent element, even if it uses other spontaneous light corpuscle children, such as inorganic [ EL ], 
there is same effectiveness. 
[0023] 

[Effect of the Invention] Since it was made to short-circuit a spontaneous light corpuscle child's electrode by the 
switching element according to the 1st of this invention - the 3rd configuration when writing a luminance signal 
in the drive circuit of each pixel of a spontaneous light type indicating equipment, the noise current which flows 
the above-mentioned spontaneous light corpuscle child can be controlled, and it is effective in a spontaneous 
light type indicating equipment with a high brightness precision being obtained. 

[0024] Since the signal line which supplies the signal which operates the above-mentioned switching element in 
the configuration of the configurations 1-3 of this invention was shared with a selection line or the 1st control 
signal line according to the 4th configuration of this invention, a signal line decreases and it is effective in 
complication of circuitry being avoidable. 

[0025] since according to the 5th configuration of this invention the above-mentioned switching element looked 
the resistance element like [ the 4th transistor ] and connected with the serial in the configuration of the 
configurations 1-4 of this invention at the period which is switch-on, the current which flows a transistor is 
made small and it is effective in the ability to reduce power consumption. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram for explaining the drive circuit by the gestalt 1 of implementation of this 
invention. 

[Drawing 2] It is a wave form chart for explaining actuation of the drive circuit by the gestalt 1 of 
implementation of this invention. 

[Dra wing 3] It is a circuit diagram for explaining the drive circuit by the gestalt 2 of implementation of this 
invention. 

[Draw ing 4] It is a circuit diagram for explaining the drive circuit by the gestalt 3 of implementation of this 
invention. 

[Draw ing 5] It is a circuit diagram for explaining the drive circuit by the gestalt 4 of implementation of this 
invention. 

[Drawing 6] It is a circuit diagram for explaining the drive circuit by the gestalt 5 of implementation of this 
invention. 

[Draw ing 7] It is a circuit diagram for explaining the conventional drive circuit. 

[Draw ing 8] It is a property Fig. for explaining the threshold voltage of a transistor and the relation of a drain 

current which control the current of the light emitting device in the former. 

[Dra wing 9] It is a circuit diagram for explaining the conventional drive circuit. 

[Dra wing 10] It is a wave form chart for explaining actuation of the conventional drive circuit. 

[Description of Notations] 

1 Organic Electroluminescent Element, 2 Selection Line 3 Brightness Data Line, 4 The 1st transistor, 5 The 1st 
capacitor, 6 The 2nd capacitor, The 7 2nd transistor, 8 The 3rd transistor, 9 The 1st control signal line, The 10 
4th transistor, 1 1 The 2nd control signal line, 12 Electrical-potential-difference supply line 14 The 5th 
transistor, 15 The 3rd control signal line, 16 A resistance element, 17 The 6th transistor, 18 4th control signal 
line. 
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